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App. No. 10/708,758 

Amendment dated February 27, 2006 

Reply to Office action of October 27, 200S 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
present application. 

Listing of Claims: 

Claim 1 (currently amended): A hydrodynamic bearing in a spindle motor 
having a rotation axis, comprising: 
a shaft; 

a sleeve relatively rotated with respect to said shaft; 

a bearing portion including a micro gap formed between said shaft and said 
sleeve, a lubricating oil retained as a working fluid in said micro gap, and a dynamic 
pressure generating groove formed on at least one side of an outer peripheral 
surface of said shaft and an inner peripheral surface of said sleeve in said micro gap, 
for generating a dynamic pressure so as to support a rotation of said shaft or said 
sleeve; 

a capillary seal portion adjoining said bearing portion, wh e r e in the capillary 
seal portion comprising: 

a first capillary seal portion adjoining said bearing portion, and having a first 
radial gap between an outer surface of said shaft and an first inner peripheral 
surface of said sleeve, a d imons i on- of sa id first rad i a l gap b ei ng gett i ng ot loast widor 
i n accordane e- with I ncr e asing a d i stan ce from sa i d b e aring portion i n sa i d rotation 
axis said first radial gap at least widening the further along said rotation axis the 
radial dimension of said gap is from said bearing portion : and 
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a second capillary seal portion adjoining said tirst capillary seal portion, and 
having a second radial gap between an outer surface of said shaft and an second 
inner peripheral surface of said sleeve, a dimension of soid second rad ial gap-bom§ 
getting at loaot w irf pr in ac c ordance with inc r e a sing a distance from paid bear i ng 
port i on in pa i d rotation a xio said second radial qao at least widening the further along 
said rotation axis the radial dimension of said gap is from said bearing portion; 
wherein 

a 4irst radia l d i stance botwoon t he- f i rst inn e r periph e ra l surface and tho 
rotation axio in radia l dircoti e ft - , i s g e tt i ng at loaot shorter in accordance with 
ifrereaei ng a distanc e from said b ea rrng portion in said rotat i on ax l e a first 
radial separation of the first inner peripheral surface from the rotation axis at 
least shorten s the further along said rotation axis the first radial separation is 
from said bearing portion , and said first inner peripheral surface forms a first 
angle Q<\ (emp l oyin g- ^ small e r a ng le-h av i ng tho angl e va l uo in a range 0 < 6 ^ 
90 ^. whose value is in the range 0 < 6N < 90°, with respect to said rotation 
axis, and 

a second rad i a l d i stanGe - betwoon th e s e cond inn e r periph e ral surfac e 
and tho rotation a xis in radia l direction, is g e tt i ng a t l east shorter i n 
ac c o r dance with i ncr e as i ng a distanc e from sa i d bearing portion in ea i d 
rotation axis a second radial separation of the second inner peripheral surface 
from the rotation axis at least shortens the further along said rotation axis the 
second radial separation is from said bearing portion , and said second inner 

-6- 


PAGE 7/25 * RCVD AT 2I27I2006 1 1 :05:30 PM [Eastern Standard Time] 1 SVR:USPTO-ff XRF-2/3 1 DNIS:27&300 1 CSID:7039974565 1 DURATION (mm-ss):06-34 


02/28/2Q0& 13:02 7039974585 JUDGE PATENT FIRM <\° 08/25 

App. NO. 10//0«,/58 

Amendment dated February 27, 2006 

Reply to Office action of October ?7. 9005 

peripheral surface forms a second angle 9 2 (emp l oying a smal l er ang l o having 
the^a nglo value i n a rqng e-Q-^r^8Q ^ whose value Is In the range U £ < 
90°. with respect to said rotation axis, and 

said first angle 9i and said second angle Q 2 have a relation 9, > G 2 . 
Claim 2 (original): The hydrodynamic bearing as claimed in claim 1, wherein 
said second angle 9 2 has a relation 9 2 > 0. 
Claim 3 (canceled) 

Claim 4 (original): The hydrodynamic bearing as claimed in claim 1, wherein 
at least in a stationary state, said lubricating oil forms a gas-liquid interface in said 
second inner peripheral surface. 

Claim 5 (original); The hydrodynamic bearing as claimed in claim 1, wherein 
said shaft is provided with a shaft annular member integrally formed with said shaft 
or fixed as an independent body to the shaft, and a part or all of said capillary seal 
portion is formed between said shaft annular member and said sleeve. 

Claim 6 (original): The hydrodynamic bearing as claimed in claim 5, wherein 
a sleeve annular member is attached to said sleeve, and a part or all of said capillary 
seal portion is formed between said sleeve annular member and said shaft annular 
member. 

Claim 7 (original): The hydrodynamic bearing as claimed in claim 6, wherein 
a pair of said bearing portions are provided so as to be apart from each other with 
respect to said shaft in an axial direction, and a pair of said shaft annular members 
are attached to said shaft in correspondence to said pair of bearing portions. 
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Claim 8 (original): The hydrodynamic bearing as claimed in claim 7, wherein 
a pair of said bearing portions are provided so as to be apart from each other with 
respect to said shaft in said axial direction, and a pair of said sleeve annular 
members are attached to sard sleeve in correspondence to said pair of bearing 
portions. 

Claim 9 (original): The hydrodynamic bearing as claimed in claim 1, wherein 
an annular conical member in which an outer diameter is expanded in an axial 
direction is provided in said shaft so as to be integrally formed with said shaft or to 
be fixed to the shaft, and a part or all of said capillary seal portion is formed between 
said conical member and said sleeve. 

Claim 10 (original): The hydrodynamic bearing as claimed in claim 9 t 
wherein a cap member is attached to said sleeve, and a part or all of said capillary 
seal portion is formed between said cap member and said conical member. 

Claim 11 (original): The hydrodynamic bearing as claimed in claim 10, 
wherein a pair of said bearing portions are provided so as to be apart from each 
other with respect to said shaft in an axial direction, and a pair of said conical 
members are attached to said shaft in correspondence to said pair of bearing 
portions. 

Claim 12 (original): The hydrodynamic bearing as claimed in claim 11, 
wherein a pair of said bearing portions are provided so as to be apart from each 
other with resp^r* to said shaft in said axial direction, and a pair of said cap 

members are attached to said sleeve in correspondence to said pair of bearing 
portions. 
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Claim 13 (currently amended): A spindle having a rotation axis comprising: 
a stator fixed at a bracket with which one side of a shaft and a sleeve; 
a rotor magnet Secured another of said shaft and said sleeve and generating 
a rotating magnetic field in cooperation with said stator; and 
[[A]J a hydrodynamic bearing comprising: 
said shaft; 

said sleeve relatively rotated with respect to said shaft; 

a bearing portion including a micro gap formed between said shaft and said 
sleeve, a lubricating oil retained as a working fluid in said micro gap, and a dynamic 
pressure generating groove formed on at least one side of an outer peripheral 
surface of said shaft and an inner peripheral surface of said sleeve in said micro gap, 
for generating a dynamic pressure so as to support a rotation of said shaft or said 
sleeve; 

a capillary seal portion adjoining said bearing portion, whefem the capillary 
seal portion comprising: 

a first capillary seal portion adjoining said bearing portion, and having a first 
radial gap between an outer surface of said shaft and an first inner peripheral 
surface of said sleeve, a dim ensi on of said first radia l gap b ei ng - g e tting a t l e a s t wid e r 
in accordance w i th i ncr e asing a distance from sa i d b e aring portion i n sa i d rotation 
axis said first radial gap at least widening the further along said rotation axis the 
radial dimension of said gap is from said bearing portion ; and 

a second capillary seal portion adjoining said first capillary seal portion, and 
having a second radial gap between an outer surface of said shaft and an second 
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Inner peripheral surface of said sleeve, a d i mens i on of caid second radial gap be i ng 
gett i ng Qt -l oaot wider i n apsordanuo w i th i noroasing -a d i sta n c e from s aid bearing 
porti on in said r o tntinn a xi s said second radial gap at least widening the further along 
said rotation axis the radi al dimension of said gap is from said bearing portion : 
wherein 

a- first radial d i otance betwe e n the first in n er p e ripheral surfac e and t h e 
rotat i on axis in radio l d i rection, is g etting at l ea s t ohortor in accordance w i th 
increasing a d i stanc e from s ai d b e a r ing portion in said rotation axis a first 
radial separation of the first inner peripheral surface from the rotation axis at 
least shortens the further along said rotation axis the first radial separation is 
from said bearing portion, and said first inner peripheral surface forms a first 
angle Q, {e mploy i ng a omoller a ngl e hav i ng the angle va l ue in a rang e 0 £ 9 4 ^ 
Q6^. whose value i s in the range 0 < 8^ £ 90*. with respect to said rotation 
axis, a nd" 

a cecond radia l di sta nc e b e tw ee n th e s e cond inne r periph e ra l surface 
and the rotation ax i s i n radia l d i r e ction, is g e ttin g a t l e as t - short e r i n 
accordanc e with increas i ng a distance from said bear i ng port i on in said 
rotation axis a second radial separation of the second inner peripheral surface 
from the rotation axis at least shortens the further along said rotation axis the 
second radial separation is from said bearing portion , and said second inner 
peripheral surface forms a second angle e 2 ( e mploying a smaller ang le having 
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the a ngl e? va l u o i n a rango 0 <^ s ^m ^ j whose value is in the range 0 < < 
00°, with respect to said rotation axis, and 

said first angle *nd said second angle B 2 have a relation 0, > 0 2 . 
Claim 14 (original): The spindfe motor as claimed in claim 13, wherein said 
second angle 9 2 has a relation 02 > 0. 
Claim 15 (canceled) 

Claim 16 (currently amended): A disc drive apparatus to which a disc- 
shaped recording medium capable of recording information is attached, comprising: 
a housing; 

a spindle motor fixed to an inner portion of said housing and rotating said 
recording medium; and 

a means for writing or reading the information at a desired position of said 
recording medium, 

wherein said spindle motor comprises: 

a stator fixed at a bracket with which one side of a shaft and a sleeve; 
a rotor magnet secured another of said shaft and said sleeve and generating 
a rotating magnetic field in cooperation with said stator; and 
[[A]] a hydrodynamic bearing comprising: 
said shaft; 

said sleeve relatively rotated with respect to said shaft; 
a bearing portion including a micro gap formed between said shaft arid said 
sleeve, a lubricating oil retained as a working fluid in said micro gap, and a dynamic 

-11- 


PAGE 12/25 1 RCVDAT 2/27/2056 11:05:30 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2/3 1 DNIS:2738300 * CS1D:7039974565 1 DURATION (mm-S$):0M4 


02/28/2006 13:02 7039974565 


JUDGE PATENT FIRM 


<\°-y" 13/25 


App. NO. 10/708, /58 

Amendment dated February 27, 2006 

Reply to Office action of October 27, 2005 

pressure generating groove formed on at least one side of an outer peripheral 
surface of said shaft and an inner peripheral surface of said sleeve in said micro gap, 
for generating a dynamic pressure so as to support a rotation of said shaft or said 
sleeve; 

a capillary seal portion adjoining said bearing portion, wherein the capillary 
seal portion comprising: 

a first capillary seal portion adjoining said bearing portion, and having a first 
radial gap between an outer surface of said shaft and an first inner peripheral 
surface of said sleeve, a dimens i o n- of sa i d first radial gap boing g e tting at l o as t wid eF 
t R -a ccordanoe w i th I ncr e a si ng a distance from said b e ar i ng - port i on i n sa i d rotation 
axis said first radial gap at least widening the further alunu said rotation axis the 
radial dimension of said gap is from said bearing portion : and 

a second capillary seal portion adjoining said first capillary seal portion, and 
having a second radial gap between an outer surface of said shaft and an second 
inner peripheral surface of said sleeve, a dim e ns i on of caid second radial gap boing 
g e tt i ng at le a s t wid e r in accordance w it tv i ncr ea s i ng a d i stanc e from sa i d be a r i ng 
port i on in said rotat i on axis said second radial oao at least widening the further along 
said rotation axis the radial dimension of said gap is from said bearing portion : 
wherein 

a first radi al distanc e b e tween the first i nner p e riph e ral surfac e and the 
rotation ax is-in radial direction, is g e tting at loaot ohortor in oooordanoo with 
i ncr ea s i ng a distanc e from said bearing portion in card rotat i on nxir > a first 
radial separation of the first inner peripher al surface from the rotation axis at 
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least shortens the fur ther along said rotation axis the first radial separation is 
from said bearing portion, and said first inner peripheral surface forms a first 
angle 81 (emp lo ying a sma l lnr angl e hav i ng th e anglo va l u e-in a 
90^. whose value is in the range 0 < 9 i S 90*. with respect, to said rotation 
axis, an4 

a s e cond radial d i stance betwe e n the s e cond inner periph e ra l surface 
and the rotation axis in rad i al -d tfect i on, is getting at l east shorter in 
accordance with -i ncr e asing a distance from said bearing portion in sa i d 
rotat i on axis a second radial separation of the second inner peripheral surface 
from the rotation axis at least shortens the further along said rotation axis the 
second radial separation is from said bearing portion , and said second inner 
peripheral surface forms a second angle 9 2 (employing o omoller ang l e having 
th e ang le valu e in a -r ango 0 < B. -> < Q0°) . whose value is in the range 0s8»< 
90°, with respect to said rotation axis, and 

said first angle 8^ and said second angle 82 have a relation 9i > 82. 
Claim 17 (original): The disc drive apparatus as claimed in claim 16, wherein 
said second angle 62 has a relation 62 > 0. 
Claim 18 (canceled) 
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